Electronic Supplementary Material (ESI) for Nanoscale. This journal is © The Royal Society of Chemistry 2016 SUPPLEMENTARY FIGURES Figure S1 . Space-filling representations of the different structures analyzed in this work. The symmetry of each structure is shown by the cloverleaf images on the left, where each leaf has a long axis of two-fold rotational symmetry. In each case the structure of the two-k-turn unit (second column) and the complete assembly (third column) are shown. Each structure is given a unique color, but the kturn loops are colored purple in each case. The Kt-7 variants were co-crystallized bound to L7Ae protein, and for those species the structure of the protein bound form is shown in the forth column.
. Parallel-eye stereoscopic representation of triangular three two-k-turn assembly in the crystal lattice. One triangle is colored as in Figure 2B , while the remaining RNA molecules are colored grey. Molecules in front of the colored assembly have been hidden for clarity.
A B C Figure S3 . Parallel-eye stereo images of superimposed k-turn structures. These are color-coded using the same scheme as that shown in Figure S1 .
A. Superposition of the k-turns from the triangular assembly of the two-k-turn units based on Kt-7 3bU3nU, shown green ( Figure 3 ), and the triangular 6-k-turn nano-structure, shown yellow ( Figure 4) .
B.
Superposition of the k-turns from all the structures discussed here.
C. Superposition of the two-k-turn units. This shows how the trajectory of the C helices varies between the structures.
Figure S4
. Parallel-eye stereo representations of the three two-k-turn assembly based on Kt-7 3nU, 3nU k-turn with six bound L7Ae molecules. Upper view is looking down the three-fold rotational axis, i.e. the same view as that shown in Figure 3A . Lower view is side on to the plane of the triangle. L7Ae molecules on one face of the triangle are colored gold; those on the opposite face are colored green. A. For crystallization of double k-turn units we explored five different lengths from 2 to 10 bp in between two HmKt-7 sequences (written in orange type). Only the sequence with four central basepairs led to the formation of well-diffracting crystals. Evidently this length is optimal for creating the required register between the helical ends of the two-k-turn units.
B.
The design for the six-k-turn molecular object was based on HmKt7-19nt 2 basepair, with varying numbers of G-C basepairs substituted by G•U wobble pairs. HmKt7-19ntX3 (no G•U pairs) diffracted to 6Å, HmKt7-19ntX3 3U (6 G•U pairs) diffracted to 4 Å and HmKt7-19ntX3 6U (12 G•U pairs) diffracted to 2.75 Å. HmKt7-19ntX3 6U is the constructed discussed in this paper. Supplementary Table S1 .
SUPPLEMENTARY TABLES
3x2Kt--7UU L7Ae 5G4U
4x2Kt--7GC L7Ae 5G4V
3x2Kt--7 as one molecule 5G4T Data collection Space group P 21 21 21 C 1 2 1 P 63 2 2 Cell dimensions a, b, c (Å) 261. 26, 69.22, 85.35 118.65, 70.64, 92.82 70.31, 70.31, 47.83 α, β, γ (°) 90 , 
